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S ince the April 2004 release of the CDNA(NH&MRC) Infection Control Guidelines,greater attention has been placed within
everyday infection control onto risk management
strategies. Tracking of critical instruments is
exactly that - a risk management action which can
be taken on the part of the practice at very low cost,
but which can help prevent the potentially catas-
trophic consequences of the following two
scenarios (amongst others):
• A trainee or junior staff member who returns a set
of oral surgical instruments to circulation from the
sterilizing area, thinking that they have already
been sterilized, when this is not the case (they have
only been cleaned and packaged in preparation for
sterilization). These instruments are then used
unwittingly on other patients, raising the spectre of
cross-contamination between patients; or
• A patient who develops a post-surgical infection
and then launches litigation against the practitioner
for damages, alleging that the instruments used for
surgery were not sterile at the point of use.
Tracking critical instruments used in certain clin-
ical procedures (such as oral surgery) back to a
particular autoclave cycle is an administrative pro-
cess which requires several actions:
• Maintaining a comprehensive log of autoclave
cycles at the time of loading;
• Identifying which cycles critical instruments will
be processed in;
• Instituting a batch numbering system, either
manually or with a labeling gun;
• Placing batch codes on instrument packs;
• Checking packs after autoclaving for batch num-
bering data;
• Completing the sign-off of the cycle release
based on physical and chemical indicator results;
and
• Entering batch codes into patient records after
surgical procedures.
Rationale for tracking
The recommendation for tracking critical instru-
ments is contained in section 3.5 of the 2004
CDNA guidelines. Tracking is recommended only
for critical instruments, i.e. those that intentionally
enter or penetrate a sterile tissue, cavity or the
bloodstream, because of the risk of introducing
infection into these sites. Single use instruments
do not require tracking, however any reusable
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Figure 1. Items used for oral surgery such as 
forceps must be bagged to maintain sterility, 
and should be tracked.
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• Oral surgery, including routine extrac-
tions, soft tissue procedures and
surgical removal of teeth;
• Oral and maxillofacial surgery;
• Implant surgery;
• Periodontal surgery, including the use
of electrosurgery; and
• Endodontic surgery.
Moreover, as specified in sections 4.4
and 6.4 of the CDNA guidelines, any
instruments used in critical sites must be:
• Packaged in a pouch (Figure 1);
• Processed in an autoclave with a dedi-
cated drying cycle using validated cycle
parameters;
• Sterile at the point of use; and
• Able to be tracked back to a specific
autoclave cycle.
Instruments used on intact non-sterile
mucosa (semi-critical sites) or that only
contact intact skin (non-critical sites) do
not require tracking. These categories
comprise the majority of the instruments
used in the everyday general clinical prac-
tice of non-surgical aspects of dentistry.
Routine instruments nevertheless need to
be sterilized between patients, but they do
not need to be tracked back to a particular
autoclave cycle.
Practical recommendations
Because tracking refers to instrument
packs or sets, rather than individual instru-
ments, there is logic in simplifying the
inventory of instruments used for surgical
procedures, specifically how these are
packaged into sets. It is more efficient to
combine several critical instruments into a
set, rather than to keep isolated instru-
ments in separate pouches. Moreover, in a
practice where few critical (surgical) pro-
cedures are undertaken, there may be
efficiency gains by autoclaving surgical
instrument sets together in one load, since
this must employ a drying cycle.
Batch numbers can be a simple
sequence of numbers, such as that pro-
duced from a labelling gun, or can be
combinations of a number sequence with
codes for the date and the autoclave
number (if the practice has several auto-
claves) (Figure 2).
Batch information is recorded on packs
prior to autoclaving using non-soluble
permanent marker ink, or by using adhe-
sive labels applied with a labeling gun,
provided that the inks and adhesives used
can tolerate autoclaving. Several seg-
mented (piggyback) adhesive label
systems are available, where one part of
the label is peeled off the pack at the time
of setting up for the procedure, and placed
directly under the day’s entry on the
patient’s chart.
At the time of the critical procedure, as
instruments are removed from their pack-
ages, the now empty packages should not
immediately be placed into the waste, but
rather put to one side in a clean zone of the
operatory so that the batch number infor-
mation can later be recorded into the
treatment records of the patient by the
clinician responsible, as part of their
writing up the notes for the procedure.
The log of autoclave cycle data is an
essential part of the tracking process, as it
provides the necessary written documen-
tation of sterilization, and includes
parameter information on the batches pro-
cessed. An entry into this log should be
made for all autoclave cycles, regardless
of whether or not they include any packs
of critical instruments. The log comprises
a book with ruled columns, and the fol-
lowing headings:
• Date;
• Time at the commencement of the auto-
clave cycle;
• Cycle number in that day;
• Cycle temperature and time parameters
(which will differ according whether
the load contains wrapped items or
unwrapped items);
• Nature of the load (numbers of packs,
instrument cassettes, etc);
• Batch numbers of packs included in that
load (if any);
• Result of the autoclave physical read-
outs or printout for that cycle (Figure 3);
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Figure 2. A simple batch number system applied using indelible ink, indicating the
date, autoclave code (in this case, either A or B), and the cycle number on the date 
of processing.
Figure 3. When checking the printouts,
pay particular attention to the tempera-
ture recorded. Higher temperatures may
indicate superheated steam, e.g. caused
by from contaminants in the water in sys-
tems which recycle water between loads.
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• Result of the particular chemical indi-
cators (Class 1, 4, 5 or 6) used in the
cycle. This checking should include all
external and internal chemical indica-
tors (Figures 4-6); and
• Identification (signature or initials) of
the person who has checked the auto-
clave readouts and chemical indicator
result, and who authorizes release of the
load for use.
A separate book should be kept for
each autoclave, if several autoclaves are
used in the practice. It is also prudent to
compile a list of names, initials and
abbreviations of operators of the auto-
clave, for reference purposes.
Data for physical autoclave parameters
can be obtained easily if the autoclave has
a printout. When selecting a printer, ink-
based printouts are preferred to thermal
printouts as there is less likelihood of
degeneration and fading over time. Since
it is necessary to keep printouts for an
extended period, it is important that the
readouts are still legible after this time.
Chemical indicators
Chemical indicators which change colour
when proper sterilizing conditions have
been achieved must be used on packs
and pouches of critical items. The use of
chemical indicators is described in
AS4815:2006. Examples of so-called pro-
cess indicators (Class 1 chemical indicators)
include inks which change colour which are
incorporated into the paper of an autoclave
bag or pouch, and tape with diagonal stripes
which is used to either seal packs or as a spe-
cific indicator (Figure 4). These Class 1
indicators are required on the outside of
each pouch or pack of sterile items to show
that the item has been through the sterilizing
process. Examples of Class 1 indicators
include tape with diagonal stripes which is
used to either seal packs (Figure 4), and inks
which change colour which are incorpo-
rated into the paper of a autoclave bag or
pouch (Figure 5).
Class 4, 5, or 6 chemical indicators
should be used inside each pouch which
contains critical items. Class 6 indicators
are preferred because of their much tighter
tolerance on the conditions of steam, tem-
perature and time. The colour change
expected for these indicators is marked as
a colour reference bar on the strip itself.
Special attention should be given to proper
placement of these chemical indicators
within larger packs. They should be placed
in those areas which are most likely to
entrap air. When a paper-plastic pouch is
used, the indicator should be placed in
such a way that it can be easily seen when
the pouch is inspected (Figure 6).
Validation
Whenever instruments are packaged, it is
essential to determine what autoclave
cycle parameters are required for suc-
cessful air removal and steam penetration.
This validation of the conditions is neces-
sary when there is a change in the type of
packaging material used. AS4187:2006
also specifies that validation must be
repeated annually, even when there has
been no change in the type or method of
instrument packaging. Validation of cycle
parameters involves using multiple bio-
logical (spore or enzymatic) indicators.
For long thin pouches, it is necessary to
use three biological indicators in each test
pack, one placed at either end and one in
the middle of the pouch. With larger
packs, one indicator should be placed in
each corner and one in the centre of the
pack. The test pack with multiple indica-
tors must be prepared in triplicate such
that one can be processed on each of three
consecutive cycles. A tenth indicator is
not sterilised, but rather is used as a posi-
tive control. The Rapid Enzymatic
Indicator (REI) from 3M Corporation
(Figure 7) is suitable for validation using
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Figure 4. Class 1 “process” indicators, showing (A)
unused tape; (B), tape from a load which was exposed
to a short, interrupted cycle, and (C), tape showing
complete colour change. Self-sealing bags typically
come with an external ink indicator system (D).
Figure 5. Colour changes on
external indicators should be 
simple to read without reference
to a colour chart.
Figure 6. Both external class 1 (A)
and internal class 6 indicators 
(B and C) can be seen. Internal 
indicators in paper/plastic pouch-
es should be positioned so that
they can be read through the clear
plastic, as in the examples shown.
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the common 134 degree Celsius pre-vacuum autoclaves
employed in contemporary practice. After the three cycles have
been completed, the ten biological indicators comprising the nine
which have been processed, and the tenth (as a control) are then
developed and the results recorded.
Where the parameters are appropriate for the removal of air
and the penetration
of steam, then all
nine autoclaved indi-
cators should show
no colour change, in
other words, they
should indicate deactivation of the spore enzymes. If there is a
colour change, which signifies a failed test result, the holding
time for the autoclave should be increased in increments of one
or two minutes, and the entire validation procedure repeated, in
order to establish the minimum time required.
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Figure 7. Biological (spore or enzymatic) indicators should 
be used in a formal validation process to establish the correct
parameters when packaging systems are changed. These 
3M REI indicators show a “pass” result (A), a positive 
(unprocessed) control (B), and a “fail” result (C) which
occurred because of inadequate air removal prior to sterilizing,
when the indicator was used inside a test package.
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